Expression and localization of Parkinson's disease-associated leucine-rich repeat kinase 2 in the mouse brain.
Mutations in the gene encoding leucine-rich repeat kinase 2 (LRRK2) have been identified as the cause of familial Parkinson's disease (PD) at the PARK8 locus. To begin to understand the physiological role of LRRK2 and its involvement in PD, we have investigated the distribution of LRRK2 mRNA and protein in the adult mouse brain. In situ hybridization studies indicate sites of mRNA expression throughout the mouse brain, with highest levels of expression detected in forebrain regions, including the cerebral cortex and striatum, intermediate levels observed in the hippocampus and cerebellum, and low levels in the thalamus, hypothalamus and substantia nigra. Immunohistochemical studies demonstrate localization of LRRK2 protein to neurones in the cerebral cortex and striatum, and to a variety of interneuronal subtypes in these regions. Furthermore, expression of LRRK2 mRNA in the striatum of VMAT2-deficient mice is unaltered relative to wild-type littermate controls despite extensive dopamine depletion in this mouse model of parkinsonism. Collectively, our results demonstrate that LRRK2 is present in anatomical brain regions of direct relevance to the pathogenesis of PD, including the nigrostriatal dopaminergic pathway, in addition to other regions unrelated to PD pathology, and is likely to play an important role in the normal function of telencephalic forebrain neurones and other neuronal populations.